Comparison between isoprenaline infusions and bolus injections to assess beta-adrenoceptor function in man, with special reference to cardiac contractility and the influence of autonomic reflexes.
The present study was performed to characterize cardiovascular responses to isoprenaline and the influence of autonomic reflexes on these responses. Nine healthy volunteers received infusions and bolus injections of isoprenaline before and after 'autonomic blockade' produced by intravenous atropine 0.04 mg kg-1 and clonidine 300 micrograms. Heart rate, blood pressures, systolic time intervals and various echocardiographic measures of cardiac contractility were registered. No significant differences in responsiveness to isoprenaline were seen when infusions were repeated on the same day without 'autonomic blockade'. After 'blockade', delta responses at 1 nmol l-1 isoprenaline (infusions) were increased for diastolic blood pressure and decreased for systolic blood pressure and stroke volume. Bolus injections of 2 micrograms isoprenaline caused enhanced delta responses after 'autonomic blockade' of diastolic blood pressure, left ventricular diameter in systole, ventricular circumferential fibre shortening, mean posterior wall velocity (Vmean PW), stroke volume, systemic vascular resistance, electromechanical systole (QS2) and pre-ejection period. Systolic blood pressure decreased, in contrast to a small increase without 'blockade'. These findings are explained by differences in haemodynamic effects of isoprenaline and by the dependence of responses on reflexes when isoprenaline is administered in different ways. When heart rate was increased by bolus doses of atropine, in the presence of beta-blockade (propranolol), pre-ejection period and left ventricular diameter in systole were unaffected, and Vmean PW and ventricular circumferential fibre shortening showed only small increases (compared with alterations induced by isoprenaline). However, left ventricular ejection time, QS2 and ejection time (by echocardiography), were markedly dependent on heart rate alterations. Thus, pre-ejection period, left ventricular diameter in systole Vmean PW and ventricular circumferential fibre shortening are parameters which can be useful in order to evaluate cardiac beta-adrenoceptor sensitivity in vivo in man.